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(g) A tape printing device for printing characters and frames. 

(§) An operator inputs characters from a 
keyboard. The characters are stored in the form 
of character codes. The operator sets an overall 
frame (F1) and a partial frame (F2) to decide the 
characters to be enclosed in the frames by 
editing character codes symbolically displayed 
on a liquid crystal display. In this process, both 
ends of the frames are also encoded into 
character codes. After the operator enters an 
execution key, the character codes are conver- 
ted into bit image data by means of a character 
generator. The image data for characters, the 
overall frame and the partial frame are com- 
bined in the image buffer. When the image data 
is ready, the image data is transferred to the 
thermal head via a driving circuit, and the print- 
ing process is executed on a printing medium. 
An array of printing mechanisms substantially 
extending across the width of the tape printing 
medium allow the printing device to execute the 
whole printing process while sending the 
medium in one direction. 
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The present invention relates to a printing device, 
and more particularly to a printing device that can 
print relatively simple contents of text (e.g. words or 
names) on a tape printing medium (e.g. labels). 

Lately, tape printing devices that can print de- 5 
sired characters or marks on labels (e.g. paper labels, 
plastic film labels) have been available. These devic- 
es consist of an input operation unit with a liquid crys- 
tal display and a group of character keys and function 
keys and a printing unit for controlling a printing head 10 
while feeding paper mediums in a direction (e.g. hor- 
izontally). With these devices, operators can acquire 
printed mediums by pushing an execution key after 
having input desired characters by means of a key- 
board and checked their operations on a display. 15 

However, these conventional printing devices 
can print only letters on labels, which represent a lim- 
ited impression. Thus, printing devices have been 
proposed which enclose entire characters to enhance 
the impression or emphasize the text 20 

Conventional printing devices with a framing 
function to enclose entire characters have been avail- 
able. However, with these devices, operators have to 
make a choice between only two options, that is, 
whether the entire text should be enclosed or not. 25 
Therefore, it is impossible to enclose a section of the 
text to be emphasized. 

An object of the present invention is to provide a 
printing device with a novel emphasis function which 
can execute printing with a variety of versatile impres- 30 
sions. 

The present invention provides a tape printing de- 
vice for printing characters and frames enclosing en- 
tire characters or part of characters comprising: a 
character input means for inputting characters and va- 35 
rious commands for controlling functions of the tape 
printing device; an overall frame setting means for 
setting an overall frame which encloses all the char- 
acters; a partial frame setting means for setting at 
least one partial frame which encloses a part of the 40 
characters; and a printing means for printing charac- 
ters, an overall frame, and partial frames on said me- 
dium according to the conditions indicated by the 
overall and partial frame setting means. 

According to the above-described constitution, 45 
characters to be printed on a medium are input by the 
character input means. Furthermore, operators can 
set an overall frame which encloses all of the charac- 
ters and a plurality of partial frames which enclose 
some of the characters. 50 

Referring to a condition indicated by the overall 
frame setting means and partial frame setting means, 
the printing means executes printing on a tape me- 
dium with two-way framing options. 

Accordingly, the printing device can print on a 55 
tape medium not only characters but also such option- 
al frames as an overall frame, a partial frame or both 
frames so as to give printed mediums various impres- 



sions. 

in the drawings which are given by way of exam- 
ple:- 

Fig. 1 is a block diagram of a control device which 
controls functions of a printing device. 

Fig. 2 is a plan view of a printing device with a 
tape cassette detached. 

Fig. 3 is an enlarged plan view in partial section 
of a tape cassette. 

Fig. 4(a) is an LCD displaying characters. 

Fig. 4(b) is an LCD displaying the mode of setting 
a partial frame. 

Fig. 4(c) is an LCD displaying the partial framing 
marks. 

Fig. 5 is a chart conceptually depicting contents 
of the image buffer. 

Figs. 6 (a), 6 (b) and 6 (c) are charts depicting 
sample printings on films. 

Fig. 7 is a chart depicting the contents of the im- 
age buffer. 

Fig. 8A is a flowchart which embodies the inven- 
tion. 

Fig. 8B is a table listing the steps of the flowchart 
ofFig.SA. 

Fig. 9A is a flowchart of partial frame setting func- 
tions. 

Fig. 9B is a table listing the steps of the flowchart 
of Fig. 9A. 

Fig. 1 0A is a flowchart of a printing function. 
Fig. 1 0B is a table listing the steps of the flow- 
chart of Fig. 10A. 

Figs. 1 through 3 give brief illustrations of the struc- 
ture of a tape printing device, which is the preferred 
embodiment of the invention. Referring to Fig. 2 
which is a view of the body 1 of the printing device, 
the body 1 consists of two prime units including an in- 
put operation unit in the front and a printing unit in the 
rear. 

The input operating unit 2 has a keyboard 4 and 
an LCD (liquid crystal display) 5. The keyboard 4 has 
a number of character keys 6 for inputting characters 
including alphabetic and numeric letters and various 
marks. The keyboard also has a plurality of function 
keys 7 including a cursor key, a printing execution 
key, a partial frame setting key and an execution key. 

The LCD 5 displays characters input from the 
keyboard 4 and various messages. The function of 
the LCD complements the function of the operating 
unit 2 as a character data input means. 

The printing unit 3 has a tape cassette installation 
unit 9 which can accommodate an exchangeable tape 
cassette 8. The tape cassette installation unit 9 has a 
ribbon winding up shaft 10, a tape sending shaft 11, 
a thermal head 12, a roller holder 13, and a cutter 
mechanism 14 as illustrated in Fig. 3. 

The ribbon winding up shaft 10 and tape sending 
shaft 11 are driven by the pulse motor 15 (illustrated 
only in Fig. 1). The thermal head 12 is for a printing 
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purpose on a printing media, and can be formed by a 
thermal device array set on a column. 

A detailed illustration of the tape cassette 8 is 
shown in Fig. 3 which is a view of the tape cassette 8 
installed in the tape cassette installation unit 9 with its 5 
upper case removed. The tape cassette consists of 
the case 16 comprising an upper case, a lower case 
16a and the following mechanisms. 

The case 16, as a whole, is in the form of a rec- 
tangular box, which has an aperture 17 on the left 10 
side of the front face (lower face in Fig. 3). A tape 
spool 1 9 around which a printing medium 1 8 (e.g. long 
scale transparent tape film) is wound is rotatably posi- 
tioned in the upper-right side in Fig. 3. Also positioned 
in the lower side is a ribbon spool 21 on which long 15 
scale thermal ribbon 20 is wound. On the left side of 
the Fig. 3 is an adhesive tape spool 23 positioned ro- 
tatably on which long scale double sided adhesive 
tape 22 with a releasable paper only on its outer side 
is wound. 20 

Below the double sided adhesive tape spool 23 
is the aperture 16b, in which the thermal head 12 is 
inserted through. The contact roller 25 is positioned 
in the lower left corner of Fig. 3. A ribbon winding up 
spool 24 is located in the middle of the Fig. 3. 2s 

The ribbon winding up spool 24 is connected to 
the ribbon winding up shaft 10 and is rotated. A ther- 
mal ribbon 20 drawn out by a mechanism in the tape 
printing device and is sent to the thermal head 12 
along guide rollers 26, 27 for printing, and is wound up 30 
by the ribbon winding up spool 24. 

Meanwhile, as shown in Fig. 3, a roller holder 13 
is located in the front of the tape cassette 8 and is ro- 
tatably installed around the shaft 29 at its rightmost 
part between a set position and a release position 35 
where its leftmost part is released from the tape cas- 
sette 8. The roller holder 13 has a platen roller 30 and 
a tape sending roller 31 installed on its left part. 

The platen roller 30 contacts the thermal head 12 
and receives film 18 and thermal ink ribbon 20 at the 40 
set position. The tape sending roller 31 contacts 
against the contact roller 25 and connects to the tape 
sending shaft 11 in the tape printing device so that it 
sends film 18 and double sided adhesive tape 22 out 
of the case 16 through aperture 17. 45 

The film 18 drawn out from the tape spool 19 by 
the tape sending shaft 11 engaging with the tape 
sending roller 31 hangs around the guide roller 32, 
and is overlapped with the thermal ink ribbon 20 be- 
fore it is sent to between the thermal head 12 and 50 
platen roller 30 for printing desired characters there- 
on. 

After printing at the thermal head 12, the film 18 
on which printing was executed is separated from the 
thermal ink ribbon 20, then overlapped with the dou- 55 
ble-sided adhesive tape 22 drawn out from the adhe- 
sive tape spool 23, and sent through between the 
contact roller 25 and tape sending roller 31 to be re- 



leased from the leftmost part of the aperture 17 of the 
case 16. A double-sided adhesive tape 22 with a re- 
leasable paper on its back is secured to the back of 
the film 18 in this process. 

The cutter mechanism 14 cuts the double-sided 
adhesive tape 22 let out from the aperture 17 in a de- 
sired length to form a label with desired characters 
printed thereon. The cutter mechanism 14 consists of 
a fixed blade and a movable blade which contacts and 
slides on the fixed blade. The cutter mechanism 14 
cuts the film 18 by the movable blade driven by the 
DC motor 33 while binding the film 18 between the 
blades. 

Referring to Fig. 2, the printing unit 3 has a cover 
34 covering tape cassette 8 set in the tape installation 
unit 9. The tape cassette 8 is exchanged while the 
cover 34 is open. 

As shown in Fig. 1, there is a control device 35 in 
the body 1. The control device 35 is constructed 
around a microcomputer chip, and comprises a CPU 
36, ROM 37 and RAM 38. The key board 4, the LCD 
driving circuit 39 to drive the LCDs, the pulse motor 
driving circuit 40 to drive the pulse motor 15, DC mo- 
tor driving circuit 41 to drive the DC motor 33, and the 
thermal head driving circuit 42 to drive the thermal 
head 12 are connected to the CPU 36. 

The ROM 37 stores data for a character genera- 
tor, for display and for print purposes and various con- 
trol programs. The RAM 38 has a storage area for 
storing character data and the image buffer 38a for 
storing print image data synthesized according to 
data retrieved from the character generator. The CPU 
36 spreads the print image data on the image buffer 
38a (illustrated in Fig. 5) when the control device re- 
ceives a print execution command. 

Pressing the character key 6 on the keyboard 4 
and selecting characters, for example "ABCDEF", 
causes the LCD 5 to display characters C as shown 
in Fig. 4(a) and the data of the characters is stored in 
the RAM 38. In this process, an operator can edit the 
character data by typing the keyboard 4 while con- 
firming the characters which appear on the LCD 5. 

Pressing the function key 7 initiates the process 
of data transfer and synthesis. The image data corre- 
sponding to the characters C is spread on the image 
buffer 38a. The thermal head 12, the pulse motor 15, 
and the DC motor 33 are driven to print characters C 
on the film 18. 

The control device 35 prints an overall frame F1 
enclosing all the characters (shown in Fig. 5 and Fig. 
6(a), 6(b) and 6(c)) or a partial frame F2 enclosing 
some of the characters (shown in Fig. 5 and Fig. 6(a), 
6(b) and 6(c)) depending on the operation on the key- 
board 4. This function will be illustrated more in detail 
with flowcharts. 

The operation of the above construction is as fol- 
lows. Turning on the power switch of the tape printing 
device automatically invokes the procedure shown in 
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the flowchart of Fig. 8. Flowcharts Fig. 9A and Fig. 
10A illustrate details of the partial frame setting proc- 
ess (S6) and the print process (S9) in Fig. 8A respec- 
tively. 

The operation of the printing device is described 5 
by taking an example shown in Fig. 6 (a). Referring to 
Fig. 6 (a), the printing device prints characters with an 
overall frame option and a partial frame option. In this 
example, an overall frame encloses all the characters 
while a partial frame encloses characters "BCD" in 10 
the characters C. 

The printing process realized in this embodiment 
is illustrated in Fig. 7. Each bit of image data stored 
on the image buffer 38a corresponds to an individual 
dot to be printed on a medium. Each small square 15 
shown in Fig. 7 represents one bit of memory, wherein 
the value stored in each bit decides whether or not a 
corresponding dot should be printed on a medium. 
The CPU 36 allocates print patterns for characters 
and frames by setting or resetting these bits. 20 

A plurality of bits correspond to a column sub- 
stantially extending across the width of a print me- 
dium, and the number of bits on a column equals the 
number of thermal units aligned on the thermal head 
1 2. The image buffer 38a has a storage capacity for 25 
storing at least a column of bits so that a column can 
be printed on a tape medium at a time. 

When the printing process is invoked, the CPU 
scans the image buffer 38 column by column in the 
direction indicated by an arrow 70 in Fig. 7, and trans- 30 
fers the image data to the thermal head driving circuit 
42. The thermal head 12 prints a plurality of dots on 
a printing medium according to a data transferred 
from the image buffer 38a. By iterating t he data trans- 
fer, the printing device of this embodiment realizes a 35 
function of printing various fonts and frames on a tape 
medium. 

As illustrated above, the printing device of this 
embodiment performs printing while sending the print 
medium in one direction, achieving simple realization 40 
of the printing function. 

Applying power to the printing device starts the 
initialization process (S1) and the device gets ready 
to sense key inputs (S2). If an operator inputs char- 
acters C by typing the character key 6 on the key- 45 
board 4 or presses the editing key for editing charac- 
ters (Yes in S2 and S3), the process of inputting char- 
acters or editing characters is executed (S4). Follow- 
ing the example given above, characters "ABCDEF" 
input by an operator by pressing the character key 6 50 
appear on the LCD 5 as shown in Fig. 4 (a). 

Pressing the function key 7 after the process of 
inputting and editing characters (Yes in S2, No in S3, 
and Yes in S5) invokes a partial frame selecting proc- 
ess in the next step S6. An operator can set a partial 55 
frame by operating setting keys after selecting a char- 
acter to be enclosed by a cursor. It is also possible to 
select a plural number of characters to be enclosed by 



setting a cursor on an end of the text. 

Referring to Fig. 9A, the partial frame setting 
process displays characters in reverse color (S21), 
and enables the key sensing process (S22). The re- 
verse text corresponds to the area to be enclosed by 
a partial frame F2. Pressing the execution key in this 
stage sets only one character to be enclosed by a par- 
tial frame (Yes in S22, No in S23, and Yes in S27). A 
partial frame around a plural number of characters 
can be set by operating the cursor across desired 
characters (Yes in S22 and S23). 

Pressing the cursor key sends the cursor to an 
adjacent character from the character currently dis- 
played in reverse color. In this stage, an error warning 
is issued with an alarm when there is no characters 
in a direction selected by the cursor key (S25). If there 
is a character in the direction selected by the cursor 
key (Yes in S23), the character currently pointed by 
the cursor turns to the reverse color (S26). 

In the above operation, for example, setting a 
partial frame occurs by pointing to character "B B with 
the cursor, and then, pressing the cursor-right key 
two times to send the cursor to the right reverse the 
color of characters "BCD" in characters C. In Fig. 4(b), 
the area in reverse color is hatched for convenience. 
Pressing the cursor-left key in this stage turns the 
character "D" to normal color. 

As shown in Fig. 4 (c), pressing the execution key 
with all the desired characters to be enclosed in re- 
verse color (Yes in S22, No in S23 and Yes in S27) 
causes the LCD 5 to insert a partial framing mark (a 
bracket and a character "F") at either end of the se- 
lected text. In this case, it is obvious that a partial 
framing mark is inserted both between "A" and "B" 
and between "D° and "E" on the character storage 
area of the RAM 38. 

After the partial framing operation, the printing 
device resumes the process in the flowchart Fig. 8A. 
Pressing the function key 7 to initiate the print proce- 
dure (Yes in S2, No in S3 and S5 f and Yes in S7) in- 
vokes the next step S8 in which various conditions for 
printing are set. Among these conditions is a software 
switch to decide whether or not to select an overall 
frame F1 . In this example, the overall frame F1 is en- 
abled by the switch. 

After the above setting, pressing the execution 
key invokes a printing process (S9). The detail of the 
process is described in Fig. 10A. If the execution of 
the printing process is not selected in the flowchart 
of Fig. 8A (Yes in S2, No in S3, S5, and S7), other 
process is executed (S10). 

As shown in Fig. 10A, a print image is spread on 
the image buffer 38, and the printing process is exe- 
cuted according to the data. Fig. 5 conceptually em- 
bodies the image buffer 38a, and is referred to here- 
on. 

In step 41, contents of the image buffer are 
cleared. In the next step 42, a software switch storing 
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the condition regarding the overall framing option is 
examined. If the overall frame is active, an area "a" for 
storing an overall frame is assigned in the top area of 
the image buffer 38a. The area is assigned by, for ex- 
ample, adding an offset to a pointer value. s 

Subsequently, in step 42, the data stored in the 
character storage area of the RAM 38 is retrieved one 
by one. In this process, if the data represents a char- 
acter (No in step 45), the character generator inter- 
prets the data into print pattern. The print, pattern 10 
data is allocated on the image buffer 38a (S46). In the 
above example, the print pattern data for the charac- 
ter "A" follows immediately after the area "a". 

Otherwise, if the data is found to be partial fram- 
ing data (Yes in S45), the data corresponding to the 15 
hatched portion of the partial framing F2 is allocated 
on the image buffer 38a (S47). This process is iterat- 
ed until all the data is read out and the character stor- 
age area becomes empty (S48). Consequently, the 
print pattern for the characters C and vertical lines L1 20 
of the partial frame F2 are allocated on the image buf- 
fer 38a. 

In the above example, print patterns for a vertical 
line L1 , characters B B W , n C°, "D", a vertical line L1 , and 
characters "E", "F" follow the print pattern for the 25 
character "A" in that sequence. 

After the data allocation, presence of the data for 
the partial framing F2 is examined in step 49. If there 
is any data of the category (Yes), a rectangle is drawn 
by connecting both ends of the two vertical lines with 30 
two horizontal lines (S50). 

In the next step 51, an optional condition for se- 
lecting overall framing is checked. If the option is 
found to be active (Yes in S51), a print pattern for the 
overall framing F1 is allocated on the image buffer 35 
38a (S52). In this process the image data for the vert- 
ical lines of the overall framing F1 is allocated on the 
area a. 

After the above process, print patterns for the 
characters "ABCDEF" of characters C, an overall 40 
framing F1 , and a partial framing F2 are allocated on 
the image buffer 38a. In step S53, a printing process 
is carried out based on the data stored on the image 
buffer 38a. 

In the printing process, characters "ABCDEF" of 45 
characters C, an overall framing F1, and a partial 
framing F2 are printed on the film 18, thus forming a 
label with double framing. 

Besides the above examples, an operator can 
make a choice among a number of options in carrying 50 
out printing, that is, setting a partial framing F2 around 
a particular character as shown in Fig. 6(b) or setting 
two partial framings F2 as in Fig. 6(c). It is also obvi- 
ously possible to set either overall framing F1 or par- 
tial framing F2 alone on a label, or print character C 55 
without any frames. 

As mentioned above, the described embodiment 
can print not only characters C but also overall fram- 



ing F1 enclosing the entire text, partial framing F2 en- 
closing particular characters, or double framing F1 
and F2. This embodiment allows an operator to set 
options to enhance the impressions of printed labels 
in various ways, which is made possible by adding 
novel functions to conventional devices having only 
alternative options of whether or not to assign an 
overall frame around the entire text 

As apparent from the above description, accord- 
ing to the printing device of the present invention, the 
printing device can print, for example, only charac- 
ters, characters with an overall framing enclosing en- 
tire text, characters with a partial framing around par- 
ticular characters, or characters with a double framing 
including an overall and a partial framing, thereby giv- 
ing operators various options to enhance the impres- 
sions of printed labels. 

Although the description above employs a trans- 
parent film 18 as a print medium, the print medium 
may be a paper tape or the tape may not have a dou- 
ble sided adhesive tape secured thereto. 

The description of the invention contains many 
specifics, however, these should not be construed as 
limiting the scope of the invention. It is also noted that 
various modifications can be made without departing 



Claims 

1. A tape printing device for printing an image on 
tape medium, comprising: 

input means for inputting image data in- 
cluding character data; 

memory means for storing the image data; 

partial frame selecting means for selecting 
portions of the image data for framing and storing 
data corresponding to the selected portions in 
said memory means; 

overall frame selecting means for select- 
ing an overall frame for the image and storing 
data corresponding to an overall frame in said 
memory means; 

display means for displaying image data 
input from said input means and for displaying the 
selected portions of the image data for the partial 
frame; 

print means for retrieving data from said 
memory means and printing the image on the 
tape medium based on the data retrieved. 

2. The tape printing device of claim 1, wherein said 
memory means comprises an input memory for 
storing image data input from said input means 
and an image buffer for storing image data re- 
trieved from said input memory, the selected por- 
tions of image data for the partial frame and the 
overall frame as print image data. 
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3. The tape printing device of claim 2, further com- 
prising an image data transferring means for 
transferring image data from said input memory 
to said image buffer. 

5 

4. The tape printing device of claim 3, wherein said 
image data transferring means allocates the im- 
age data transferred from said input memory as 
a print pattern in said image buffer. 

10 

5. The tape printing device of any one of claims 1- 
4, wherein said display means includes a partial 
frame display means for displaying which charac- 
ters are selected to be partially framed and for in- 
dicating boundaries of the selected partial frame. 15 

6. The tape printing device of claim 5, wherein said 
display means includes a character display dis- 
playing characters derived from the character 
data input from said input means and displays a 20 
mark indicating the partial frame. 

7. The tape printing device of any preceding claim 
wherein said print means includes combining 
means for combining the data corresponding to 25 
the selected portions for the partial frame and 

the data corresponding to the overall frame stor- 
ed in said memory means for printing. 

8. The tape printing device of any preceding claim 30 
further comprising editing means for editing the 
data input from said input means. 

9. The tape printing device of any preceding claim, 
further comprising warning means for warning an 35 
operator when the selected partial frame encom- 
passes an area without characters. 



ble sided adhesive strip secured to said tape. 

12. The tape printing device of claim 10 or claim 11 
wherein said print means includes an array of 
thermal print heads. 

13. A method of printing an image on a tape medium 
in a tape printing device, comprising the steps of: 

inputting image data; 
storing the image data in a memory; 
editing the image data stored in the mem- 
ory; 

selecting an overall frame and storing data 
relating to the selection in the memory; 

selecting a partial frame around a selected 
portion of the image and storing data relating to 
the selected portion in the memory; and 

printing the image, selected partial frame 
and selected overall frame on the tape medium. 

14. The method of claim 13, wherein the steps of se- 
lecting the partial frame and the overall frame in- 
clude selecting from a group of options including 
no frame, a partial frame only, an overall frame 
only and both a partial frame and an overall 
frame. 

15. The method of claim 13 or 14, wherein the step 
of storing the image data includes the steps of 
storing the image data in an input memory, trans- 
ferring the image data from the input memory to 
an image buffer and allocating the image data 
transferred from the input memory as an image 
pattern in the image buffer. 



1 0. A tape printing device according to any preceding 
claims further comprising: 40 

a housing having receiving means for re- 
ceiving a tape cassette with tape medium; 

a removable tape cassette housing tape 
medium removably coupled to said receiving 
means; 45 

a tape feeding means in said housing for 
feeding said tape medium from said tape cassette 
to said print means; and 

a feed control means coupled to said hous- 
ing for controlling feeding of said tape medium to 50 
said print means wherein said input means, mem- 
ory means, partial frame selecting means overall 
frame selection means, display means, print 
means and rf any said editing means and said 
warning means are coupled to said housing. 55 

11. The tape printing device of claim 10, wherein said 
tape medium includes a printing tape and a dou- 
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Fig.4 (a) 
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